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(57) [Abstract] 

[PURPOSE] The present invention relates to an optical amplifier . 
It is an object of the invention to provide an optical amplifier 
capable of maintaining power of an output signal light irrespective 
of abrupt change of power of an input signal light. 
[CONSTITUTION] An optical amplifier of the present invention 

comprises an optical amplifying unit 13 having an exciting light 
source 11 and an optical amplifying medium 12 to which are guided 
a signal light and an exciting light from the exciting light source 
11, and an attenuation control unit which attenuates an optical 
output of the optical amplifying unit 13 by an attenuation factor 
controlled so that the output power may become constant. 

[0011] Fig. 2 is a block diagram illustrating the second 

configuration of the optical amplifier according to the present 
invention, and this configuration corresponds to that specified 
by claim 15. The second configuration of the optical amplifier 
according to the present invention comprises the optical amplifying 
unit 13 having the exciting light source 11 and the optical amplifying 
medium 12 to which are guided a signal light and an exciting light 



from the exciting light source 11, an optical branching unit 21 
which branches an optical output of the optical amplifying unit 
13 into a first branched light and a second branched light, a control 
light introducing unit 22 which introduces into the optical 
5 amplifying medium 12 from the downstream side in the propagation 
direction of the above-mentioned optical signal, a control light 
of a wavelength band which induces stimulated emission in the optical 
amplifying medium 12, and a control signal controlling unit 23 which 
effects feedback control of power of the above-mentioned control 
10 light based on the power of the above-mentioned first branched light . 

[0073] Fig, 11 is a block diagram illustrating another 

specific embodiment of the second configuration of the optical 
amplifier according to the present invention as shown in Fig. 2. 

15 This embodiment is different from that as illustrated in Fig. 10 
in that a signal light output from port 111C of an optical circulator 
111 is branched off by an optical branching circuit 121 in order 
to control a control light based on one blanched light. The other 
branched light of the optical branching circuit 121 becomes an 

20 optical output of this optical amplifier . For the optical branching 
circuit 121, the same as optical branching circuit 57 is used. 
[0074] A photo detector 122 outputs a D.C. voltage signal 

corresponding to average power of a branched light provided from 
the optical branching circuit 121. A bias control circuit 123 

25 compares the D.C. voltage signal output from the photo detector 

2 



122 with reference voltage V ref 5 to a control bias current of laser 
diode 112 so that an error component resulting from the comparison 
can be zero. 

[0075] This embodiment also makes it possible to maintain 

5 power of an output signal light irrespective of abrupt change of 
power of an input signal light . For the same reason, as the embodiment 
illustrated in Fig . 10 , reference voltages V re f i and V ref5 in respective 
bias control circuits 59 and 123, photoelectric conversion effects 
in photo detectors 58 and 122 , and branching ratios of optical 

10 branching circuits 57 and 121 are adjusted so that the power of 
an optical output from this optical amplifier (a control light 
controlling target value) in the case where a D.C. voltage signal 
from the photo detector 122 is equal to reference voltage V re f5 in 
the bias control circuit 123 may be equal to or greater than the 

15 power of an optical output from this optical amplifier (a exciting 
light controlling target value) in the case where a D.C. voltage 
signal from the photo detector 58 is equal to reference voltage 
V re f5 in the bias control circuit 59. 

20 [ Fig . 2 ] A block diagram illustrating the second configuration 

of an optical amplifier according to the present invention. 
[Fig. 11] A block diagram illustrating another specific 
embodiment of the second configuration as shown in Fig. 2. 

25 
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[Fig. 2] 

Block diagram of the second configuration 

13 optical amplifying unit 

12 optical amplifying medium 

5 11 exciting light source 

22 control light introducing unit 
21 optical branching unit 

23 control light controlling unit 

10 [Fig. 11] 

Block diagram illustrating another specific embodiment of the second 
configuration 
58 photo detector 
.59 bias control circuit 
15 122 photo detector 

123 bias control circuit 
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(57) [Sid] 

<*o - 1 as-? * s s w t -r a. 



*t«¥a(i3)t, 

2 ] ±ia3tifi*B^&(13)(03tffl*4:* 1 
ft&t>'fg 2 l (31) <b , 

K^<-/^»J«l-r&Bfi*M»#«(32)i:«rSb^ 

±iam2»tt*^±iswj»«s^a(i4) (^M^ti^r 

[»**3] ±B»J»»*^«(14)fi, ±ta^2^« 
* n* «**^aES<o*««» (33) £r^fr - 1 

[»*3S4] ±iHfpj»««^a(14)fi, ±123t«SE« 
(33) cDftffi*>£Sg 3 #Stft&tf» 4 »tt*^j»tt-*-6JB 
2©*»tt*«(34)fc, JtBJB3»tt*0/<!7-^as-3 

5 ±Eft««S (33) o^g^^r 7 — K/< * * ffiW1-<5 

7 -f - hv< y * ffiffl^a (35) fc £ £ ib 

m%$my<{ - v * w»*a(35) \z.^^mm\^^ 

6 V - W*{b«)l6**ftd<±iBBfi*IW»*a (32) 

[»#*5] ±EftjB*Bl(11)ttu— K(5 
i:IEB3B«»J«l*«(32)tt, ±IB»l»tt*^A**n 

i-5Si<a£ftiHift(58)<b, tt*i<og*iatt(58)^b 
oicseajEfli 1 ^#Rs,mn £ jttt lt* <oks6« 

»***l^*5J:5^±IBu-1f^ K(51)<7V^r 

T^«liPia*(59) £ 
±E«**7-f- hv<y^»J»*a(35)tt, ±EI£3# 

mmff^-*tt5^-r5m2(os^[HiK(60)<t, «»2^s 

(60) rt> ib <au£iffi*aE{§#*S 2 0>#HRCJEE <t Jt« 
UT^<0»IS^3ftS3|ptc:*5J:9^±E*«S»(33)co 
«**Sr«»i-6«Sl*«W»lHlK(61) t ^r^tr^ t £4$ 

[is^js 6 j ±mm 2 (D^\s}m (60) a> % (ommmiz 

«*«(33)W*W^^?7-fi, ±tS^l(DS^;[H3S§(5 
8)^bcoHffimff<f^sj 1 Emi^#sg@JE^^L^(i: 
£<Z> ±E*«S« (33) CD ft 0V< V - L V ^ 
fr*ti£ *) fc *:4$»i:i-5»3ftJS 5 KEtt*> 

ftttNW. 

7 ] ±EMfttt5¥iR (1 4) #1, ±E* 1 
jtteO/<!7-^S<5#±E3t««»(33)(0«a*Sr7-f- 



(2) »M¥6-4 5 68 2 

2 

(32) iz.&\-t&fnmtz& <omk<w&&m&& r> 

<t £WfS<t *3g 3 KEtt<Oft*ii« 

So 

8 ] ±Eft«*» (33) K A*>i- 3 ±E» 2 # 

70 K*»«^a*c*5»tsiij8«pmitt±E«**7-f- 

[»*«9] ±EBiB*«(11)tt^— V?<<*- K(5 

±EBfi*«(l«l#a(32)tt, ±Emi»tt*^AXl$4x 

^5^*0^(58)^, ttS%l9K(58)^&OKff«EE{t 

«t 5 KJtE if y K(51)^<-f r^««*r»rt|l 

±E«s*7^-K7t!7- K»J»*a(41)tt, ±ES 
*[h]SS (58) b coB^m/ifH-^^m 2 ^#flg«JEE <t Jtfg 
LT*©»«rt»^»lc:45J:5^±E*»***(33)© 
«**S:fW«ii-S«**«HHlia»(101) ^r^-tp^ct^^ 

nmmi o] ±12^*0^ (58)^ b^a^m/Em^- 

d«±E8S 2 L 1/ > t L,tz t # co ±E*«a 

S(33)(7>JtHi^^!7-tt, ±ES*EB(58)^boa: 

30 ±E3t«««(33)O*A^C0^l7— (cffLl^-ttLct 9 
fc/hSv^t*1*«^-f 5»*«9*iiEfl^*«l«*. 
1] ±E*«S«(33)(i, L i NbOa 

±E«S*^*JW ZtiZZk t-fZ 3 tdB 

[is*jsi 2] ±E«j»««^a(i4)«, ±mm2ft 

at, ±EJBHB«rit^ s A*-*-S«S*PT*a<o»i 
(92A) <!:. ±E»2«tt«»^A*i-6«* 

*^rss«>ffl2^3t««as(92B) &miRT*m2<D 
sflrae-frfiK^afc **tpr t &#8£<t -t^is^js 2 ice 

[W#JSi 3] ±EBfi*«[(11)ttu— jf^*- K 
±E**8««t»(12)tt^ft< t t3rtcft±«5c*^ K 
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3 

±E3fei««^a(13) 

h (53A) Rltm 2 h (53B) ttt;i:*«*ixfc±E« 

**xt/±iaiBFfi*^u*'rsjB 3 h (530 **rr 

S#3-afe»(53)£, ' 

A^*K- h (54A) h (54B) KA* 

tf- h (54A) JiiifB*^^^(53) com 3 jK- h (530 

tttttfjsK— M54B) fi±E K-/77-f/<(5 
2) (Dm 1 SCSaSnsg 1 <0#;T -Y V ^ (54) <b , 
A^tf- M55A) &t>'m;^#- b(55B) H£A^ 
h(55A) «±|E K-7 p 7r>T-'<(52)©*2iH^«« 
*nsm.2 03tr^ V U— *(55)£, 
A2)#- K56A) &tffcH;ft#- M56B) £*TU ISA^ 
tK— K56A) fcLhEm2<0jteT>r V L— ^ (55)eottW# 
— h(55B) ^ffijR^tt, ^O^^- h (56B)(7)^;m^ 

6) <t btc^tf r. t t#*tt5B#fl i ictmoyt 

[»*3S 1 4 ] ±E«#3fc<DRfttt 1 . 5 5/2 m»fc 
*>0, ±EH|jB*(Ott*ttl. 4 9 8 

*±ffi7C*liE r (^t^A) T*$>«9> ±Ett»*£« 
i*7-f/U^(56)<Z>aa«*«r*ttl. 5 
^tSr»»tt5»*«l 3 KE^fttf «« 0 

5] BbjBftflUll) fc«#*&U«BiB3teJll 
(11)**b^aiB*^W«*4x5*it*«C#(12) <t£^*> 
*tiitS^(13)<i:, 

K#it«^a (1 3) (O* Ul* &m 1 »tt*&t/» 2 ^fe* 
fc»tt-rS3t»«^« (21 ) t , 

±EJt*«jK»(12)^RWttm*^i:*ltS»ft«r<0«| 
ffltt £ ±E**t ( 1 2) tc_k| Bfl cofi»*|Sj Tffi 
*M*fe*A+6IW»jfc«A*a<22) t , 
±t 2^ 1 »H$3t * !7 - £<5 # ±|S*J ft ft ✓ n !7 - £ 
7 ^ - hv< ?/ * fMtt-T *Mff%M*P^tt (23) £ 

1 6 ] ±15^ 1 #l&#0V*!7~Kg<5#±E 
fttttt<0/< !7 - «r 7 -f - K'< * * WJ»*r 5Sifi3t*Jli*^ 

±EM»ft*J»^a (23) |^*5*t 5 ffiUptc J: 5 ftv * 17 — (D 

<b^SfS*Jll 5 fcEttcoftigSSSo 
[S»*Si 7] ±EBfi*K(11)ttlBi<©u— 

±E»*t«aff (1 2) Kt'>& <tt = r ^*±«5c*3ft« K 

±E*«MB*a(13) tt, 

±EfS*3t&t/±EBjB*3i^*L-?f*xA*i-*JB l 
K53A) &tfm2#-h(53B) K^«£*ifc_bEft 
■»*»t/±EBjB*^m^,-t-5IB 3 h (530 ttir 



(3) ffl¥6-4 5 6 8 2 

S*^ft^(53)<t, 

A*#- h (54A) h (54B) £W U §£A*I 

h (54A) H±E**«*(53)©»3 h (53C) Id 
«8fcS*U K54B) ^112^77^^(5 

2) com 1 «a^»«SJx5*T-f y * (54) <b s 
A^#~- h (56A) ^Lt/db^AK— h (56B) £*TU f£A^ 
tf- K56A) fl±f2K-7 p 7 r ^y<(52)^m2^^^ 

5^:^«iiii§7 ^ (56) * $ ibd^, 
70 ±E»jB*«»*«tt, 

±IEm 1 »**^AA *tbtt* 1 ^tt*cD5F^N'l7-(c 
/Ci:fca:flL«lEfi^-SrW^i-«)S3tIe]K(58) <b, 
KS#®»(58)^b©E«mffi«»*r* 1 

T^«»|aIK(59)4:*r**, 
±EM»P*I»A*«(22) 14, 

±E«mtp 3t ^ -r s m 2 co if ^ k 0 1 2) 

20 Km 2 co tf^^-K(112) ^«*Stt<5J(|i3iK- 

h d 1 1 a) £ ±E*»tt*a^»« * tt^m 2 ^ — (in 
b) t u*«*eaii»*ciiftBi* ns* 3 kh 10 tf* 

s> K^^K^*tbSm4 7jf- h(111D)<!r^L, R$i 
K111A) ^A*Ufc3t«rOE»2*- h(111B)0^ 
^ffi^JL, tt»2*- H(111B)fc:A*Lfe3t;S:tt»3jK 

- h(iiio<o^>f>m^L, H£m3/tf~ hdnocA^ 

L^*S:K»4/K- h(111D)co^.^>ib*^L, l%%A^s 

- h (11 ID) [;a^l«Mi^ h(111A)c0^^b 

ffl^-rS^tlf— ^F-a ^ (111) 

50 ±E«»*M*l*a(23)tt, ±ES*@K(58)3a»b(OB[ 

^{c/^^.t 9(ci±Em2<ou— tf^-r^-- K(n2) co^< 

^T^««ESr«B«l-*-SIS2^<>rr^*J»iaB(113) 

1 8 ] JiES*iHiBg(58)^b^ii:«fiffi«# 
^±iam 2 <o#fig«EE^^f l v ^ t Lit t # co±tem 2 # 

tt3few^!7-tt, ±ES*IUK(58)^b^ja:«ft«EE(t-^ 

^±i5m 1 <D^Mmi£ic$ti,\,^t L/c4#co±fsm2^ 

K3tco^!7-^^U^^4xJ; "9 h^Z^^t&W&t 

40 i-5IS*3S 1 7 i^fB«cC03ttti}iI^ 0 

1 9 ] ±GMf|^M(ilEft^M 

[0001] 

(IW 
ffi*±co?iJ^^^ 
t^*coS« 

50 l«jH«:**i-6*:«><0#a 



5 

\m 
mmm 

[0 0 0 21 

ft«^46J:5*«l«l*:fif5ri:^ «®<z>««^S?ffi» 
[0 0 0 3] 

[0004] r.o«o**i««^*sir^"Ctt, — /Rfc* ta 
$ z> is ^Jt (Ds < y — a*— jek # 5 <t 5 -r 6 

[0 0 0 5] #*t*ttfc*LTrt\ #J;Lte\ Er (rt/U 
[0 0 0 6] 

[0 0 0 7] fiBJ^tf, A^ff^<0^!7-7!>^^^ti^: 

A*«**^<!7-3ftSA*»c:*^L^»^^WJ» 
h(wJ; ^ttoaHBft^!7— JC» 

[0 0 0 8] 44B«|<Z>Bfttt, A^fB-^ftflV*!?--^ 
[0 0 0 9] 

[0 0 10] *38WO**t«»<o*i«fifctt, HB^K 



(4) ^¥6-4 5 6 8 2 

zitmmmt* 1 2 <t *rfttr*«MB#« i3t, **#«^ 
[ 0 0 1 1 ] m 2 ra#*wcDtt«««*>sg 2 «ricSr^-t- 

fi, BifittSKi 1 i«#*&U<]ffliB3teJili 
*l:»«t5*»«¥a2 1 ftti*I*£#l 2 TBI* 

ia«**«>e»*[ftT««*»b*Ara«Jw*WA*a 

/<7-t7^ - K/<y ^HlMtSJiiMllfW*ft2 3 i 

[0012] 

[0 0 13] *«W(03t*i«»0»2«fi)l^*3^r, 3t 
HMMtftl 2TRW»U**i:S-fr6«*«f<o#J»3t 
«M»3teWA*&2 2KJ;0ft*i«fflEft:i 2 fcfB 

«e**iRiT8ttflj^e>WA$n5t, **i«fflcffi2^ 

^tt5S$c^J±*ASn^ffl»^^^!7-^C-C® 

[0 0 14] ffio-T, *Mf^2 i^p>o»tt3tco^ 

frb1*mt)m^ft<Ds<7-&—fe! l Z{%'OZt tfX£ Z> X 
[0 0 15] 

*a Lxnmmzm-<o^ft\azm-<Dn^%tti-z t 
[ooi6] m3 itt&w<D%.Mm?&<Dm 1 tn^c^m 1 

2M*CMt^3tM^3 l *M^3 l 

50 wimx^sc mi 0m) \ci&fc&tiz> 0 
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[0017] mmma^tkte. *»«fa3 i^b<om 

tt1"&ftiMS*R3 4 *»tt*ft3 4*»bOJS3» 
!7-tcS^##*Jg« 3 3«t$^7^K 
/<y^»Wt6»W7-f- K'<***!M»#»3 5 <t£ 

[0018] $cg*p:7^- hV<y *»mz£&3 5tC&tf 
[0 0 19] *»»¥S3 1&T>'3 4fc*3ttfi$M£Jt 

li> *i&tr*3»itt*w£*»ft^*6DTKft*n 

6o Sl&^2^tt3tPa^ttitMW-m3S^4 

[0020] @4 n#«w<0#««»<&si i ti^Scom 2 
3 i &TfiB>&xmw&st 3 2 3Wft*o«i*rRit t 20 

3 3Sr$tp^T-ia3(0*l|llfi«g«^*ii-rSo 0 4(0 
»2»JSffi**SBI3 0»lltafiflB«i:»*6^tt, 
g£l3 3co^g^^^^- K7;f!7- KWtS ct 

[0 0 2 1]IP^ m2Hllfiffi«^*3V^Ttt, «Jf9ttS 

mi mm) 3t«s«3 3*^dx.t, 

a 3 l^fe<Z)*l»lS3t^l7-^S^#*«S«3 3 

7^^- KSJffl^&4 1 £^fr 0 30 
[0 0 2 2] K«*7-f— !7- K«HW^«4 1 

&rtz»m\z& ote«s»3 sco^tt^^ 

•7-) ©gfbojMRgfttt, aiE*»J»^l9:3 2(c*j»+ 

[oo2 3] (6), yv*v— Ywm^wtA 

ttttSEfbU: 3 3 <z>ttS«oX4b**iaf£ 

• 7-f-K7*!7- KMft^R4 1 <Dmmfc&¥ffe\ZJ& 40 

lSTRJBSns*ii«iHK«:*jMt**3 l 
3 3<ora(cRtt-5«!:i:^ 0 

[0 0 2 4] El 5 liEl 3 o» l Hffiffitto AttftUffiffl 
t*t««IUI©yBy^B'efc5 0 BSOftlff^R 

i 3 ©hb^sc 1 1 Katjs-rs is—p?* k 5 1 

*«til(t l 2 C^t S 7 ^ 5 2 i: , 

3t***5 3t, ft7^yi/-^5 4W5 5<!:, jtW 

mmmy * 5 6 1 &<s& 0 

[0 0 2 5] @3W*M^3 lM3 4(C?(tCL 



M¥6-4 5 6 8 2 
S. *#U£[h]B5 7 AX* 5 9ti\ 0*J^tfA*^7*O3t 
[0 0 2 6] i3 0>BiB%M<P^R 3 2 tt, gft[£j& 5 

- hv< * * snw^is: 3 5 fi, g^sss 6 o Rifti&mmm 

«[e]S&6 1 *r$tf 0 
[0 0 2 7] *^St« 5 3 <D#— h 5 3 AKflif iH*^ 

*-fr««5 3"C*»Sil, tK- h 5 3 C^bffi^Six 

[0 0 2 8] K-^7 7^^5 2^M< i t^/Cli 
Er (inyuer>A) , Nd (^v^) , Pr C/^-tr 

ftlil. 48/im«^li0. 9 8 az m^KR^ £ ft 

[0 0 2 9] ft£>82»5 3<£>/tf- h 5 3 Ctt, %T 4 V 
1^-? 5 4 (DAfitf— h 5 4 AtCflWfcSift, ftT^ V U 

— ^ 5 4<Z)ttWj/K— h54B|i K-^7 7^^5 2©f 

[0 0 3 0] K— 7Vt<<'<Z 2 (Dm 2V&\$ytT4 V U- 

-^55 coa^>k— h 5 5 AKSMKSjh,, ^tm y u- 

* 5 5 0tU^|/^— h 5 5 BliftffittcSiB^-fA'* 5 6 CO 
A^?^- h 5 6 AK««t$*L-5o 
[0 0 3 1 ] )t7^yi/-^ 5 4M5 Sfcttfl-WuA 

JfcSrgfSO^lSJt (flaj^L«2 0 : 1) -C^ttLT^tt-e 

CO/^- h57BM57C H-tn-en3t«3S« 3 3 XU? 

[0 0 3 2] *^«[|p1SS 5 9 11, 3t«ga§ 3 3 <o%mii 
^2Mlt, «rS*BI» 6 o tc«*&-r 

s§5 7 60»iftittrai:-c*>s o 

[0 0 3 3] gftlElBS 8 11, 7^ h^-f K^COg 

M0^5 7^^o^tt3t^¥^^!7--^/ti:5tii:sKm 

[0 0 3 4] ^<-rT^^J»HJSS5 9te, §M5 8^ 
boBESE«EjS#*:#H«JEVrafi tJttt LT-t^^H 

[0 0 3 5] *®S^s3 3 t Ltli, L i NbOa ^ y 
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[0 0 3 6] £3fe(H]g&6 oiS, y* h?^*- K^<^ 

[oo37] wimmmm^ 6 i ^ytmm eo^f, 
y 5 5 ^mM^^(ciiiiLT*^«iii©7^/u^ 5 

[0 0 3 8] aig*^<!7-<OiSa*^«5ffl«^^-C 
t^ot, 2KA*r*-5fi 

[0 0 3 9] L^L, K-^77-f^5 2CA*t5« 

-K5i ^^<^r^«ffi<z>»j»^Jt-c#ir(7>^i7--^ft 
!7— asts^ais. tut, rco/^-^»i^rr^m$^ 

5 ct 9 tC, 3 3 0ttS***£%[B]B 6 0 RTSM 

[0 0 4 0] El 6 ma 5 ^5t«S* 3 3 idA^-rsit # 

5 2^©A*«##G>>'<!7— tf*, ^7 lT*3t£tl£<t 

[0 0 4 1 ] ^COJ: 9 fcA*«^fc0V*!7— KftteSft 
-9 #4 it— K5 l <zvMT*«ffi*fflffi|£«'>$l*T, 



(6) ffl?6-4 5 6 8 2 

[0 0 4 2] L^L, Sbfi^^/^^-^ftig^W^S-a: 
btltztLXh, K— /77^f^5 2^*5tt6^l5^ 

km\ i o ^ v*m±<Dtirffl&m'tZo 

[0 0 4 3] -CDfztb^ ftm&&3 3^<DAMt^-ft,<D 
[0 0 4 4] HI 7 HIU 5 CO^®gt§ 3 3 Wftff*fttW« 

»1E Mili^r^lff) Vb ^r^-r o }t«»g3 
3^LiNb03 -ryAyxy/ijtlEBS (LNMZ 
3ta5WS) T-fc54§£\ iSiii^Tte, f?#8 lT*«Stt 

5 0 Sot, 2fSStlS J: Si®^ 

Vb 9. 3t«S8S3 3(^«s*Sr 

[0 0 4 5] H5^3tlliMfc*5^-Crt:, r CO <t 9 ttififfi 

frSXIilH 6 o AC/ttX*M«llBlK 6 l K«t 9iffl»i--5 

£ ?KLT^5cDT% l3 6-C??-^7 4-C^^^Sct 9* 
*«*»3 3^<DA*fS^*^^l7--^»^feo^: 

[0 0 4 6] 123 5 OHJ£0lJ-ett, if *-K51 

75^w®je**«#*e«*iR]±sft«!j^b K-^7 7^f 

K-/7 7>f/<5 2I^Mt'5ct5lCLt'b«t 

ct^ 0 

[0 0 4 7] ^(OMMti^ T^(y<5 2 <Di§ 

[0 0 4 8] H5 0>*lfc«K*5^T, 'UTx$m 

reflXt/Vref2ilfeW-S3tlH]K5 8^t>*6 0(Cfett53fc 

«*¥*I»IH8 6 itc*3^TS*IfiIK6 0*»6©ie«« 

iEfs^#fia«ffi vr e f 2 t l^c <t # <D±$m%* 

50 3 3W3fctH^<ZV«!7- (ffl^<!7-|«I) T 
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77 

#^#BH«iBEVref1 lfci#©ft«S»3 

[0 0 4 9] «tt*^J:6^prjBWfttR5fe**«i-ix 

fts ct 5«c±iEga:^*stL6 0 fsniftftfetf, 

-@SWA^<!7-ISI«J; 9 < ftScfc ? fc± 

»J»*ffije J: o x JiftiJ»<?5*3fe^^ i: 5 rt* £> 5 6 
[0 0 5 0] <tr<5T\ -/ftK, fttSiiil^A^lTSft 

fc5ft«*»*{£ffl-i-5»g\ mmmwmm^, a** 

A**^«3t^-«^»^-et>, #**B*HBW»«IE^ 20 
JB^Sft^r-f'^ K-^7 7>f/<i LTflfi«fif77 
^^ttfflts: tfrW&Zti, K-^7r^^o|!i 

ft Fp^JH £rfl?& U# S Hfe#J H 8 je J: 9 KM -T So 
[0 0 5 ll|8li|3^1 Hlfiffi«^fdi^ft»W^ 

tt, B3lc:btt«%*M#tti 3i*»«¥8 3 l at/ 

^®3 so— ffl<t*c.^jc£:i-6^ic:ot^rfi, H5^>|| 

[0 0 5 2] 7©*- h 5 7 B^&O^tt 

t>*m 2 fi!iKfifc#tt*ft^ft#«S&g 9 2 A&O* 9 2 B K 
AM^o !RifllKa^AMBi:ff2flnKA^flitt- 

[0 0 5 3] 9 2 A&tK 9 2 B ttttX^FTKS! 

(Dm— Wtt^tOTfo^ #*«Sg9 2A&a9 2B 
^A*-rsfflffij«»(7>(liRffifi*5t«SSg9 2AM9 
2B©*;fc«xoH*<B*#fi (Bf»«)»tt**»e>ix5 40 

[0 0 5 4] 3fc«*»9 2AM9 2 B frb Lfc# 

fl*rf<HiKaitia9 i tiai:fc^e>ft« 
^-f s Q ytw&®&5 9<D-jj<Dftt&yti*§:ytm&6 o 
[0055] m^mmmmm 94d s^ihik 60^ 

Oi([a«JBE«#fr#flR«EVre#2 tttttLT 
###U:fc5«fc 3Kft«S«9 2 ASO'9 2 BCOjftg^ 



«M§IW6 - 4 5 6 8 2 

[0 0 5 6] E5^>||JfifflJje^^S(^i:lRli:a*JeJ: 
9, ^WT^*]ffl|H3B5 9 24t/»«**J«9lHlK9 4^*J 

it5#flamEEVref1^t>*Vref2^0 J ^g:3t[Hlg&5 8^l>' 

6 otc^»tsft«Kifcja*afeW3:jt»jftia»5 7Ri*5 

9<Dttmtte, ®SWJPIhI?S9 4td*3l>TS:5t[H]?S6 

<t#0(HiR'&fifcS9 3<D3tW*^<l7— (tB;^? — g 
ri 5 , '<s( 7 xmm\2\V& 5 9«C*5^XS3t(HlK5 8 

ft) fc*L^a>-tixJ:9 fc/h£< ft 5 J: 5fct£;££ti, 

ftS J: 5ld±|ER^ftStL6o 
[0 0 5 7] **Jt«|cJ:5fc, #ftKSS9 2AM 
9 2 B|:A*t5*©«*ttltt«i:-et6©-C, # 
3t«S«9 2AM9 2B<Z)»S*(eiIjKftfftt35S*>5 

W<o*JKjttffl 7 r *f K— ^7 r 4 LT 
Ii6SS7r>r^^fflt5r <tftL^, *5SW^gW 

«««<a*&£ft3g#ffi*Kft S e 
[0 0 5 8] El 9 fiig 4 co^ 2 %ftltttR0 Attftllffiffl 

If^Vah- K51, K-T^r^S 2, 3frfrtt«5 
3, *7-fyu-^ 5 4, 5 5at/**«ai»7^yU^ 
5 6^M^ *»tt^a^*»«[[s]»5 

K5 9Sr^tr^<t, «S*^i(OftasS3 3j)Jffl^ 

[0 0 5 9] *Jtltfl-CH: % 3t»»BB 5 7 h 5 

XSSIbWi 0 2*»iBLfc»Jte««»3 3M*«S£ 

So 

[0 0 6 0] -t IT, ttSSp«iJff|BlK 101ft S*® 
S§5 8^6©K««flE«»*:#RB«JEVr.f3 tJtttLT 
-tOR^^5J»teft5«t 5te*«SS3 3 05«S^S: 

[0 0 6 1 ] %mteM& 1 0 2 Je*j(tSil5gP#HIH, tt 

So #JxJ2\ *ig5iEH]3§l 0 2{ei3»t5ilSENFKItt, £ 
5tlH]B5 8<OS*l^-</U^gC^kLT^e>*«S«3 3 0 

«» w*»t l*m> s * T*coB#pfl (e mm l < * n 

So 

[0 0 6 2] H5 0>|ll|gWe*5rtS©fc|Wi:aft«c:j: 

0, '<-f 7*»J«E]tt5 9«e*5J+S*flB«EVraflXt/ 
iSS^SJiSlHlK 1 0 1 (e^(tS#^®JEVref3fl, 

*WJ»lsIBi 0 l tc*5V^tS*IsIB5 8^b^K^®JS 
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13 

[0 0 6 3] *$SW:j;5<b, 1 o<7)§:#;[nJS£5 8ri> 

^ r * mm & 7 << - hv < ^ ^ wfli-r 6 <t ^ t> k ^as^ 
[oo6 4] ft, m4<nm2mmmmtz.te\<^xi>^ ms 

0 {CUT, ^^^<M^fe#tt(-^L-Cb m 

1 0ligl2^^P^(Om2fi^cD^W^«^^1-^ 20 

^ilE^ft^cilig^/l^ 5 6(OA^/f- h5 6ACg 
iLTP^^^e LT*»M5 7 

cxh% 0 

[00 6 5] fffl 1 ltt*-H 1 1A, 11 IB, 30 

1 1 icxt*i 1 1 D«r^r-t-54#— bm<Dyt*y—*~ 

£jfxfcttfi#- hill ccofrfrbttifi U M l 
1 C^^it&Stt^Ji^— h 1 1 

h 1 1 1 D^^^tL/c^fi^- hill ACDZf-fr 

[0 0 6 6] stf— hill Atdte if y-f K 1 1 
2*»6>«>*J«l*3&««ttS*L, h 1 1 1 B«*»ttlsl 

5 7©/f- h 5 7 BtcggiBtSix, h 1 1 1 CteEI. 40 

^u<c^m^flj3tei^B^as^ m 1 1 d*s 

[0 0 6 7] ^Wt-Kl 

ifl:7W/U* 5 6^-cojilS^iiigLT 2 
I^A£*LSo 3t»lft[ElK5 7^- h 5 7 Brt* 

xznftmmm^mmztiZo 

[0 0 6 8] Z<D& ^fa 



#i¥6 ~ 4 5 6 8 2 

[00693 fM»3t^<i7-tt^r^M«iig»i 13 
*<Dmmf&^mztez&o\^i'—y £ ?-< ki i 2 

[0 0 7 0] A^lf^^XN e r7-^i:b®^J^>o< «9 £^ 

K5 l^e>^®3tcO/N°»7-^^^^5^^rn 

I 1 3(aoTl/-f^^ Kl 1 2t&>P>0WS$*lS 

[0 0 7 1 ] M*fi\ A*«-»*©/<l7— 3ft*ft»C*t* 
Lfc^lc, u-if^^-Kl 1 2^bW«&$ttS»J 

[0 0 7 2] Ufflyt<Dm&IZ 2T*^ag 

m\°\$&i 1 3^*3*fs#flBa;iE.vref4n, /<«<T*Mm 
0^1 1 3(cjo^rg^iHi^5 8^boa:8gmjEfs#^ 

(mmytmmnwM) tz&^^-ztizvb* 

[0 0 7 3] (Hi 1 fill] 2 (D*&W<Dm 2 «^c^te^^r 

ifiw^ia 1 oonjfi^jta/.cs^**, jit*— ^ 

I I 1 <dx- hiii cd»e>a***is«»**:3te»i« 

^WJffliSrtTori^A-Cfc^o 3t»«tIel3S 1 2 1 coftii^r 
2 1 <b LTJWt»ttlHlK5 7 tRUfc^^ffll^ttSo 

[0074] 1 2 2 teytfttzmm 1 2 i^hm 
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r^sjaiiHiKi 2 3 fa, s#ihi&i 22^ 

[0 0 7 5] rroH«0i|iaotfc, A^if^co/^ 

ws#flH«ffiVrofiatt/vr0f6afew^**iaB5 8&^ 

1 2 1 0>#|l£Jfc«\ ^7^«»@8l 2 3K*5^-C3: 
JfeBBl 2 2^bcoK8fE«£Eft-§-^fia«/3EVraf5^ 
L^i Uti *«>r©**t(i«<Z)*ffl*«>^17- (Mffl 

B85 8^ b©B[««|E(t#3&s#flB«JEE Vr e f i 

[0 0 7 6] 

A*«##0'<7-0«i^ 

[BasonMKni 

[mi] *«ww**t«*^»i«fiR*^i-^os/^ia 

[B2] *»W0>*ii«B«>f|l2*rt«r*-*-^O2y^H 



7tf 



[m 3 ] b i co^ i suacoff i mmmm^Tjk-r^tmm^ 

[B 4 ] B 1 Off l 2 Xif«a 

[12] 5] B3O»l|ll6ffi«O^fls:Wlllffi0iJ«r^i-*;* 

[me] 3te«K««c:A*i"Sfs»*o-'<i7— »b©Biw 

[{217] *«««^»f^^<0«4r*"*-^7 7-0*5. 
70 IB 8 ] B 3 off 1 *Jfi««OflfeO*{t:WSI16«*^i- 

[B9] B4 0ff 2lll6ffi«O^W^Jfi0iJSr^i-*it 

[010] B2«)l2tM^MMP]^^P3/ 

[011] B2 0ff 2«*OffiOft(*:W3ll6«S:*i-^ 

[Sf^^] 

1 l AfittH 
20 i 2 ftttflUK* 

1 3 ytrnm^tk 

1 4 MffttK#» 

2 1, 3 1, 3 4 

2 2 H«X«A¥ft 

2 3 »J»*WJffll^ 

3 2 
3 3 

3 5 «**7-f — K^jy^fBHKi^a 

4 i ti&mmyj— k*j« 



[B6] 

#j#*J&u a* 1 a te**^ K7- fc<f> »L«a I 
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